We examined the effect of prior winning and losing experiences on the initiating and responding strategies of contestants in contests between individuals of Rivulus marmoratus (Cyprinodontidae). Each contestant was given a penultimate and a recent fighting experience approximately 48 and 24 h prior to the dyadic contests, respectively, through randomly selected procedures. Winning and losing experience appeared to influence different types of fighting behaviours. Losing experiences decreased the probability of an individual initiating a confrontation and thus increased its tendency to retreat immediately when challenged. Winning experiences did not affect the probability of initiation, but significantly increased the likelihood of an individual initiating with attacks that effectively deterred its opponents. A substantial proportion (59/153) of individuals retreated immediately when challenged and reduced the number of fights available for examining experience effects on responding strategies at later stages of a contest. None the less, winning experiences consistently increased the likelihood of an individual retaliating by attacking its opponent at various stages of a contest, and eventually increased its probability of escalating a confrontation into physical fights. However, the effects of losing experiences on these responding strategies were undetectable. Recent experiences significantly affected all fighting behaviours examined, but penultimate experiences significantly affected only the tendency to initiate a confrontation with attacks and the likelihood of escalation. These results indicated that prior experiences had the longest lasting effect on the potentially most costly fighting behaviour. Prior experiences influenced the outcome of nonescalated contests as well as the probability of escalation, but did not significantly affect the outcome of escalated contests. These results are consistent with the hypothesis that prior experiences modify the information that an individual has about its fighting ability but do not alter its actual fighting ability and that actual fighting ability becomes the more important influence on outcomes of escalated contests.
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Prior fighting experience affects an individual's probability of winning a later contest (see Hsu & Wolf 1999) . A prior losing experience often decreases the likelihood of an individual winning a subsequent contest (but see Thorpe et al. 1995) . Nevertheless, the effect of a winning experience varies among studies; some detected an increase, while others observed no significant difference in the probability of winning a subsequent contest after a winning experience (but see Hsu & Wolf 1999 ; also see Chase et al. 1994 for discussion). The majority of previous studies has focused on the outcome of subsequent contests. A few studies have also examined experience effects on the likelihood of initiating future agonistic interactions (e.g. McDonald et al. 1968; Franck & Ribowski 1987; Schuett 1997) . The general result of these studies is that when previous fighting experience significantly affects an individual's probability of winning its next contest, it also affects the individual's likelihood of initiating the contest. Nevertheless, a contest is more than just initiating a confrontation. It is a series of interactions between the contestants, with each having the option of terminating or continuing the contest at any time. To influence the outcome of a contest, prior fighting experience also should affect how individuals interact with each other during a contest.
The effect of prior experience on the fighting behaviours of contestants after initiating a contest is much less reported. One possible reason for this information to be scarce is that, after one losing experience, the individuals of some species always retreat when challenged again Correspondence and present address: Y. Hsu, Department of Clinical Studies, VHUP, School of Veterinary Medicine, University of Pennsylvania, 3850 Spruce Street, Philadelphia, PA 19104-6010, U.S.A. (email: yuying@vet.upenn.edu 
